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I. Summary

As the TESCA Section 5 chemical review Drocess matutes, 1t
has become more and mo:e evident that many substances a:e not

expected to pose conce:ns for the Oifice of Toxic SuBdstanzes.,
If we could identify these substances early and terminate thel:
review, resources could be concentrzted on the substances tnzs
appea: to pose conceras and, therefore, Zenefic more from
further assessment.

This peper documents additional criteria that would permit
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more "grops" to be made at the Chemistry Review and S
Strategy [([CRS5S) meeting. We describe three mod:ified criteria
and one new criterion that can be integrated 1nto our existing
CRS5S drop apptreach. We develcoped these additional criteria from
data we compiled for a series of cases that CRSS predicted would
be diopped at the Focus meeting. The S:t:iucturefActivity Tean
{SAT) was also asked to make these predictions. In 98 percent
of the cases, these predictions were Ccoi:=2cth.

We also suggest work that could lead to a futute approzch
consisting of new kKinds of criteria and a nzw framewcrhk from
which criteria may be applied.

Hased on past experience, the recommendatlons we procosa
should increase CRS5S drops from about 20 percent to about 27*

percent of all cases. Althouegh the zctual 1ncidence of CRSS

"This computacicn is based upon an analysls petformed using a
drafe version of the new criteria. The current propesal includes
changes that may act in opposing di:t=ctions. The net result, 1n
our oplinion, is likely to be either rno change or a mocest
inctease in the incidence of diops.



drops will depend on the natute of substances submitted and
othar developments, we believe that with a new apptoach based on
furche: work in the future we could expect the numbe:r of ¢rops

to increase to mo:e than 33 percent of all cases.

I1. Background
4. Description of the Objective

The ptimary objective of this work is to expand the scope
of chemical substances for which new chemical rewview can be
efficiencly and reliably terminated. A secondary objective 15
to suggest fututre work that tentatively identifies new crite:ia
and a new framework on which furthe: expansion could be hased.

As eatrly as 1981, resource shottages led an interdivisional
OTS gtoup to lnstitute varlous “inds of case terminatlons Ol
"drops" from the PMN Review Process. Over the years, many of
these policies eithe: have been formalized as exemptions or have
heen abandoned. Drops for polyme:s, however, have continued.
The Industrial Chemistry Branch (ICB) terminates certaln
polymers from review at the ICB Chamist:? Review and Search
Strategy (CRSS) meeting. This significantly saves down-sStream
labor because the CRSS meeting is the first assessment meeting
in the Section 5 chemical review process.

In late 1984, Chatles Auer, Faul Bickart, David Klaude:,
and Justin Powell held a se:ries of informal meetlngs Lo

formulate new criterla that might permlt mote substances to be



dropped at the CRSS meeting. These meetings did not procuce any
useful criteria because it .was difficult to formulate such

criteria withour actual examples. Suoseguently, Justin Powell
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and Paul Bigka:t initiated an effcit to c lop gritelia based
on actuzl case expetience.

The strateqQy cansisted of tentatively ldentifying potential
deop cases at the CRSS meeting. To gz2in anotiher perscective, we
also asked the Structure/Activity Team (SAT) to independently
identify cases it wished ICB had dropped before the SAT
meeting. The scope of tentative drops was not limited to
polymers, although, as might be expected, most cf the exarples
atre polymers. Ac the CRSS meeting, we uset pretfessional
judgment, knowledge, and experience co identify substances that
seemed destined to drop at the Focus meeting. Fart cf out
strategy was to develop ¢riteria by svaluating the vegulatery
face of actual examples that we:r= 1dentified as potential diops.

In the initial phase of the worhk, we identified zbout 100
such examples. This consumed abdout sS1x months. Zuring this
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time, we reviewed about 1000 substances and mace te
drops as usual, i.e., we identified tentatlve crops along with

che tegular drops.

B. 0ld Criteria and Framework

Qu: original criteria.were applicable only to polyme:rs.,
"Polymers" ate not defined 1in TSCA no:r 1o the PMHN Ruls, so the
c:ite:is were applicable te substances Judged by CRSS to be

polymers.



In order for CRSS to d:op a pclyme: previcusly, 1C Must
nave met four formal conditlonss
1. it rmust be a member of one Qi moie "droppable"
rlasses of polymers;
2 it must contaln no more than a certaln amount of
low-molecular-welght oligomers;
1. it must not be water-soluble; and

4., 1t must not be a "reactive ptepolymet.

The:e was also an informal condition: the:e should not be
a reason to continue the teview nased on professional judgment
ot teview experience.

A form certcified that the polymer met the formal conditions
is attached to the ICB Chemistry Repolti see the Appendix, Fig.
i.

The:e wers eight droppable classes of polymers, as
interpreted by CRSS: polyesters;, polyamides, polyacrylates,
polyurechangs, polyolefins, polysulfones, polyethers, and
polysiloxanes.

The oligomer—content criterion specified cthat the substance
contained no more than five welght pe:cent of species with
molecular weight less than 500. (As inée:preted hy CRSS, thils
applied conly to the product and did not include residual
starting materials.) This criterion could have been met eithe:
on the basis of informatien supplied by the manufacturer, or an
the basis of a judgment by the CR35 chemists. This professional
judgment, 1n turn, may have been based upcn propeity data

supplied by the submitte: oL upon the CRSS chemists' knowleage
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of the class of chemicals ot knowledge cf the
molecular weight distriburions.

The water—-splubility criterion statsd that the polyme:
not :easonably anticipated to be water-scluble." Commonly, this
was caken to mean "less than one welght percent scluble,” but

1
A

typically CRSS interpteted this crilterlon mote stringant.y.

ha

considered soludility 1n wate: down to the level of a hundi=d o
even ten patts per million, especially when polymers witn
appteciadble numbe:s of amine g:oups, othe: potentlally catien:ic

gioups, o: cationic gioups were lnvelved. O©On the otha: nanc,

CRSS did not usually equate "dispers:ibilicy"™ with solubil:ty,

and many substances tepotted by submitte:rs as “"water-dilutable"
were not considered by CRSS to be water-scluzle. This was
typically the case with acrylic latices, for exanple.
"Reasonably anticipated" 1s a fingcing that can be mace
either by the submitte: ot by CRSS5. The meaning of ":reasonably
anticipated”" is that a person knowl=zdgeable 1n chemist:y would
expect a given physical or chemlcal composition Or Chlaric-
teristic to occur, based on such factors as the nature 5f the

Toas

precursors used to manufacture the polyme:, tns tyoe oI
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reaction, the type of manufacturling process, the product
preduced in polymerization, the intendea uses of the subsiance,
or assccilated use conditclions.

The non-reactivity criterion statzd that the polyme:r "Ls
not judged to be a reactive prepclymer," that is, it does nct
contain teactive functional groups. As CRSS interpret2d this,
crdinaty alcohols ard carboxylic acics, even 1L intendec to:

furche: reaction (as, for example, 1n a polyester polyol

|



intended as a polyurethane precu:sor) were considered non-
reactive. Amine groups were alsc consideted non-reactive
{although they are considered reactive 1n the Polymer
Exemprion). Actrylate and methacirylate escers we:e conside:red as
teactive although typically they requite free-radical
initiators, light, o: ionizing tadiation fo: reaction. Phenolic
resins were gene:rally consicdered as reactive (the reactive sites
are unsubstituted positions orthe and para to the nydroxyl

grtoups), Alkoxysilanes were consicdered reactive, but the

1eactivity is markedly higher when the g:oup 1s methyl or ethyl

than when it is p:ropyl or large: than ptopyl. Blocked
ispcyanates (typically capped with an oxime, a phenol, or an
amide) were also consideted as reactive although they a:e made
in order to reduce their reactivity relative to the unblecked
form and typically teguitre elevated tempe:atures, with or
without catalysis, for further teaction.

The wotcding of this criterion may have suggested that
polyme:s that ate not prepolymers could have had reactive
functional g:oups and still have been dropped. MHo such
implicatlon was intended. Mo:eover, the examples of functional
gtoups considered reactive or mnonteactive we:e not intended to
be limicing. Any atom or substiucture could be construed as
teactive. Functional g:oups were also considered in thei:
molecula: context: contrast the hydroxyl gioup in a saturaced
aliphatic hydrocatbyl alcohol to the hydroxyl group in a

methylolurea (the latter, but not the forme:, was considered

reactive).



(135 Incerim Critceria

Several

been in effect for years. The crit

modifications to thne criterla autlin=c zbove have

1d uUses onoan lnhntgrim 2Jasls

i
o

wete applicable only to materials reccgnized by CRS55 trnat wWere

judged to meet the defimition of polyme: 1in the Polymer

Exemption Rule. Materials of compa:able molecular weights that

are not polyme:s were not treated as polymers zZy CR35 even

though the same criteria might be app:eopriately applilec.

With the concurtence of the Premanufacture MNotice
Management Branch, the cligomer-contant critetion
was being applied somewhat flexizly. Fo: example,
if the submitte: incicated that the porticon oI the
substance with molecula: weight less than 300 :s
somewhat greate: than five welght percent, the
amount reéported may nave besen judgeo o 2
essentially the same as five weilght percant. Tails
judgment was permissible 1f the portion wWith
molecular weight less than 1000 was reasonably low
ard the polymer was a membe: of a class o
compounds that almost never cause concein (2.5.,
polyesters). This judgment was noted on the 4iop
form when it was made.

An exception te the reactive-functicnal-group

criterion described above was 1n effect with
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respect to the acrylate and metha

as long as the polyme: contains n0 mote than two



weight petcent below a molecular weight of 500,
the pelyme: could have been diopped even though it
contained those specific reactive functional
g:oups. (This relaxed criterion was an cutcome of
the Structure/Activity Team's judgment that high
moleculsr weight polyfunctional acrylates or
mechaceylates are unlikely to p:eoduce ca:cinogenic
or mutagenic etffects.)”

3. Although the reactive-functional=gioup criterion
does not specify any acceptable level fo: such
groups, a threshold was applied. The thieshold
was the on¢ used in the Polyme: Exemption Rule:
an equivalent weight pey reactive function grou
of 10,000 or mo:re. (This means that a substance
was d:opped from consideration 1f there was one
reactive functional group gram-eguivalent cor less
in 1U,000 grams of the chemical substance.)

4, Fipally, certain groups were excluded from con-
sideration unde: the critericon above. Any level
of such excluded reactive functional giroups would

not have prevented a substance from being

*In the review of a draft of this document, we leatned that the
Health Effects Review Division tzkes number—average molecula:
waight into consideration. Their criterla for acrylates anc
methactylates had included a minimum average molecular weight of
2000. We suggested that two levels be set for oligome: content,
to assute a telatively low level of small molecules rathe: than
using the molecula: weight criterion. We proposed setting a
corresponding value for the permissible weight percent below
1000, 1n adaition to the criterion of two petcent below 500,
Late:, HERD decided to place aciylates and methacrylates unde:
the equivalent weight concept. This tesolved the matte:r.

10



dropped. These exclucded g:oups included amlnes,

cartboxylic- aci¢ gioups, aliphatic hydroxyl Jroups,
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unconjugated oletinic groups
“ovdinary," butenec:oic acid groups, 2t conjugated
olefinic gtoups in naturally-ccourring fats, olls,

and carboxylic acids. [(Exc tor amines, which
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are covered under provisions fo: potentially
cationiec substances, these QLoups were the anes
excluded from the corresponding crlter:ion in tie

Polymer Exemption Rulz.)

III. Results and Discussicon
A, Case Relevance to Crite:rla

0f the 106 cases identifiea in this scudy, 104 (28 percent)
were eventually diopped. The status of these 1U6 caszes 1s that
96 had thei:r new chemical review terminated at tne Focus Heetling
{drops ot grants), four were wlitharawn, ang S1X entered Standard
Review. One of the withdrawn cases was a cuplicste suomission
that had been previously reviewed and dropned at Focus. Tne
othet three withdrawn cases were :esubmitted as different types
ot cases. Two of these were croppec at CRES and one was dropped
at Focus. Four of the cases in Standard Review were latet
dropped and two were in suspension. For the putzeses 2f this
study, we presume that these latter cases are false negatives.

\

These data are shown in Table I of thne ADRD

T
44

1%.

1]
{1

In developing diop concepts, w2 found that 79 (76 pe:zcent)

1]



of the 104 cases which were ultimately diopped (and n2ithe: of
the two false nagatives]'cbuld be formally diopped using beoth
teasonable modifications of out present criteria and framewo:rk
as well as newe: concepts for criteria that did not fit our
ptesent framewo:k. To expedite the 1int:oduction of certain
concepts which could be implemented sooner, we delayed the
cdevelopment of newer di:op concepts and a new framework.

The c:iteria we tecommend would crop 48 (46 peicent) of the
104 cases that ultimately diopped ot 61 pe:cent of the cases
that both the presently tecommendeg criteria and the future
criteria would be likely to drop. These data are shown in Table
2 1n the Appendix.”

In examining these data, several polnts should be norted.
These criteria have not been appllied to cases that were not
tentatively identified as drops. This could have resulted in
more drops. To some extent, these statistics a:e also dependent
on interpretations we made where data were lacking. Finally,
the accutracy of extrapolation of these results to future new
chemical submissions is dependent on how well substances are
characterized 1n the submissions and how the characteristics of

future submission will vary.

"This computation 15 based upon an analysis pe:rformed using a
d:aft ve:sion of the new criteria. The current proposal incluces
changes that may act in opposing ditections. The net result, 1n
out opinion, is likely to be either no change or a modest
increase in the incidence of dicps.

12



A. Recommendations for NHew Crits::iz and Implementatiaon

Examining the cases identified as tentative diops, we infe:
some gene:al apptoaches fo: dropping adoitlonal cases at CRBS
Wwlth :easconable assurance that they would bSe croppec if they
proceeded to the Focus meeting. All of rthe propcsed criterla are
governed by one ot mote of the followind principles:

1. Permissive ctiteris may be expanded by adcing mote

classes of chemicals. Such crit2ria are bhased on
the intrinsic lack cf tox:icity of the chemicals of
a given class, Thus, for example, aromztic
polythicethers may be added to the list oI
permissible polyme: types.

2. Restrictive crite:la may be locsenad in sevaral ways.

a. Absolute testrictions may b2 replaced by
acceptable threshold copditicons. Fo: example, the

criterion of wate:—-insolubility can be :teplacel 2Y¥

=
-
ol

b
-
Lyl
~

a maximum permitted level of water-solubl

ae in the interim criteria, a level of no more than

one gram—egquivalent of reactive tfunctlonal Sroups
per 10,000 grams of pclym=r mignc replace the

cricterion of nmonteactlvity.

b. Restrictions may be locsenad oy applylng selective
rumetical criteria to subcategories of cthe
restriction. For example, a greater Concentiation

might be permitrec fo: certain reactive funct:ional

groups than for othe:s.

13



€. Restrictions may be weikened by redefinition. For
example, groups which chemically react only at
elevated temperatures might be redefined as

nonteactive rather than as reactive.

d. Restrictions may be more narrowly defined. For
example, instead of reguiring that a polymer be
insoluble in water, the criterion could restrict
the exclusion to water-soluble polymers of the
cationic or sulfonated aromatic anionic types.

Trhe framework we propose for implementation is essentially
the s3m2 scheme that was in use. One overall modification is to
state explicitly that these criteria can be aoplied only to well-
defined polymers. This modification recognizes that the identi-
ties of chemicals reflect complex industrial processes, inherent
diversity in the arrangement and bonding of chemical structures,
and the multicomoonent nature of most industrial chemicals.

Chemical data suppliad uncder Section 5 of TSCA may conform
to the regulatory reguirements aﬁd constitute what is "reasonably
ascertainable!; however, these data may not be adeguate for
judgments. We can not implement criteria if we must explicitly
or implicitly oresume particular knowledge of composition,
identity, analysis, or properties. Thus, chemical substances
that cannot be sufficiently well defined will not be dropoed.
This framework also explicitly adoopts the Polymer Exemption
definition for "polymer."

Below we propose four criteria that we think can be

incorporated into our current process without protracted
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additional development. Rewview snall nort be stcopped

all four of these criteria are satisfi=sd:

1. Polymer Category Exzansion

Several new types of polymers have been submitted

since the diop policy was estanllished. We believe

that some of these can be i1ncludea now. The
drtoppable classes of pelymers, 4s interpreted oy

CRSS, ate expandec as follows:

{l) polyesters (this category 1ncludes alsyd resins
and polycatbonatzs);

{2) polyamides and polyimlces;

(3) polyacrylates (addition polymers af agrylates,
acrylonitrile, and acrylamide, as well as the
corresponding methacrylate derivatlves atr= in
this categoryl:

{4) polyurecthnanes and polyu:ieas:

{5) pelyolefins {(1ncluding polymers of cienss, viayl
and vinylidensg ccmpounds, stytsne desivatrives,
and allyl derivatives):

{6) aromatic polysulfones;

{7) polyethers {including ac2tal t2s51ns and many
epoxy dezivatives); anc

(8) polysiloxanes (1ncluding s:ilsesguloxanssg
modification by silicates 15 also a permissible
vatiation);

(9) polyketones;

{10) atomatic pelythiocetchers;

3G



{11) polymeric hydrocardons {not derived from
clefins);

{12) phenol-formaldehyde copolymers.

0ligomer Content Expansion

The maximum permissible levels of oligomer
present in a polymer are 10 weight percent for
polymer molecules with molecular weight less than 500
and 25 weight percent for polymer molecules with
molecular weight less than 1000.

The use of two points in the molecular weight
distribution recognizes the error in such deter-
minations and gives a rough idea of the slope of the
distribution nzar the low end. The wvalues chosen aré
consistent with one another on the basis of data
gathered for the Polymer Exemption.

Permissible Ionic Character and Solubility

By analogy with the polymer exemption, watet=
solubility would not be grounds for failing to drop
an otherwise droppable polymer. However, in
developing a new criterion, we recognized that the
relationship between ionic character and water-
solubility is complex. Originally, we proposed that
only if the polymer were cationic, potentially
cationic, or an aromatic sulfopate type of anionic,
could water-solubility consign the polymer to further
review. If the concentration of ionic groups of

concern was not great, then scme degree of water-

16



solubility could be acceptanle. Other types of

anicnic and- nonionic water-soluble peolymers would not

be prevented from Delng dioppec DY this new

criterion. Moteovws:, 1f 5000 is5 considered an

approptiate threshold for such cha:ged sSubsStiuCLUIES,

we believe that a water-solubility thresheld woulg

would not be exercised often. Thus, the following :is

revision of the water-soclubility criterion.
Polymers sactisty this criterion 1f one of the

following ¢onditions are met.

The polymer molecules of the substance contaln

relatively few covalently-linked substructures that

ate, or can be reascnably anticipatsd to Decome

a. anilonic aromatic sulfonate substructutes such
that the polyme: has an eguivalent welgnt =2qual
to or less than 3000 feor such chargec
substructures ot
b. positively chatged in a natural aquatic
envirorment and such that the polymesr has an
equivalent weight equal to o: less than 3000 Zo:
such charged substructures.
4. Reacrtive Functional G:oup Tnreshclas

Polymers would satisfy this critericn 1f one of

the followlng conditicns ate met.

JoF



The volymer molecules of the substance

8.

contain, or can resonably be anticioated to
contain

(1) no reactive functional groups (atoms or
associated grouns of atoms that undergo, or can
be reasconably anticipated to undergo, facile
chemical reaction) or

{2) only the following excluded reactive functional
groups:

thiols, blocked isocyanates (other than
acetoxime- and methyl ethyl ketoxime-blocked
isocyanates), anines, carboxylic acid groups,
aliohatic hydroxyl groups, unconjugated olefinic
groups that are considered "ordinary,"
butenedioic acid gcroups, and conjucated olefinic
groups in naturally-occurring fats, oils, and
carboxylic acids or

hava, or can be reasonably anticipated to have,
a total eguivalent weight for all reactive
functional groups present that is no less than:
(1) 5000 if any reactive functional group is
present that is not listed in Table 3;
otherwise,

(2) the relevant minimum valu2 listed in Table 3
if only one kxind of listed reactive functional

group 1is present; or,

18



(3) the highest minimum wvalue listed in Tabls 3
using a calculated tetal functional groun-

n one xind of

more th

[§f}

equivalent weight i

[m
31}
[
—

listed functionzl groups is present, (for de
and the calculation, see Table 3 and the note in
Ap§Endix E.)

The former interim criteria that had been applied to
acrylates and methacrylates are replaced by eguivalent weight
minima for these groups. {Discussed under Interim Criteria 3.)

Reactive functional groups named in Table 3 include: acid
halides; acid anhydrides; acrylates; aldehydes, hemiacetals,

methylolureas, —-amines, and -amices {and their hydrocarbyloxy-

(]

methylene analogs); alkoxysilanes; allyl ethers; aziridines;

{

(11}

b

a
[}
Ly

carbeodiimides; conjugated olefi ept those olefinic groups
present in naturally-cccurring fats, oils, and carboxylic acids);
cyanates; epoxides; halosilanes and hydrosilanes; hydr#zines;
imines; isocyanates and their acetoxime- 2nd methyl-2thyl
ketoxime-blocked analegs; isothiocvanates; aloha- and beta-
lactones; methacrylates; unsubstituted positions ortho- or pars-
to phenol; and vinyl sulfones (and their analogous precurssrs).

5 reactive are

¥l

Certain groups previously considerad

.
L]

redefined here as nonreactive. Thess include thiols and olecked
isocyanates (other than acetoxime- and methyl ethyl ketoxime-
blocked isocyanates). The groups exclucded in our interin
criteria would also be excluded uncder our new criteria: amines,
carboxylic acid groups, aliphatic hydroxyl groups, unconjugated

olefinic groups that are considered "ordinary," butenedicic acid

19



groups, or conjugated olefinic groups in naturally-occur:ing
fats, oils, and catbeoxylic acids. (For example, allyl echer,
vinyl ether, allyl silane, and vinyl silane gioups are not
considered ordinary olefinic groups.)

These crite:ia may be overzidden by professional judgment
when special concerns arise. It the CRS5 meeting chalrperscn ot
a consensus of ICB chemists piesent considers it imprudent to
drop a substance, teview will continue. In patticular, HERD has
reqguested that ICB exe:cise its professional judgement if there
seemed to be a likely inhalation exposure to polymer dusts or
aerosols. Many submissions that concern polymets that are, o:
could :easonably be, solids contain insufficient information to
make this judgment. We propose to judge on the basis of
submitted information only.

Any OTS assesso: may guestion a CRSS drop by refer:i it
thiough his or her Section Chief (or highe:) to the ICB New
Chemicals Section Chief (ot hzghgtl for review and
redetetmination. IC3 plans to periodically teview these criteria
and revise them 1in light of a continuing evaluation of the

decisions made at CRSS.

We plan to inco:rporate the dete:minatian that a substance
has or has not been droppea into the Chemistry Report format
instead of optionally adding a separate form. The instructicons
will :equite a positive o: negative drop fimding, date, CRSS
chair's signature, and criteria reference. We do not plan to
document specific subparts of ciriteria met or not met Decause

this has not been used.

20



&5 Future Work

In the course of this work, we have suggested modified
criterla and new concepts that could gewmit mcre CRSS5 areps 1n
the future. These new concepts go beyond simple modificaticns of
the current scheme, and developing them would have delayed <he
signmificant imptovements coffered by the mocdifications.

Briefly, future criteria of "safeness" zall into thiee
categories: those based on the safen2ss of precurscr substances;
those based on general recogniticn of the safeness oi the
substance itself; ang those based on safeness that 15 dependent
and examples of these concepts include the "polyester" condition
of the Polymer Exemption, the FDA GRAS list, and the
generalization that large, ine:t mol=acules =tz rarely
n1cabsa:bablg.

These future criteria need not be limitec to the evaluation
of polyme:s. For example, limits to oligome:r levels coulad be
used to sort substances into groups containing different levels
of low molecular weight species. rrteria ceould then be des:igne
that would apply only for substances of low, hign, or
intermediate molecular weight.

Integrating future criteria with existing ones will regui:e

a framework for making decisions that 1s more flexible, moie

1l

teliable, and more efficient than guy current approachi
framework that can accommodate difterent kinds of criter1a and

different relationships among them. To bolster relizbility, we



would teguire that only well-cha:acterized anc -aefined chemical
substances could be eligible for a diop, amd that the crite:ia,
f:amewotk, and p:ocecures themsalves would be continuously
subject to professional judgment and review.

Our cote concept for a fututre framewo:k has thiee decision
levels, and at each level are critaria that detetmine the
eligibility of a substance fo: teérmination of review. Some of
these crite:1a have priority over octhers at the same deéeclsian
level, and each level has priority over the succeeding one.
Substances rot addiessed at one level may be considered in the
next. In the first level, substances are sortead into thige
categories: those that are clearly not droppable; those that aie
elea:ly droppable; and all the rest. Substances 1n the third
categorty are sorted at the second level by oligome:r content, and
further diops may be possible at this level. Finally, at the
third level, each group 0of substances identified at the second
level 1s judgea according to custom~made criteria.

To develop the new crite:ia, we will prepa:e lists of
acceptable substances, precursors of substances, and prope:rties;
devise a relationship for estimating oligome:r content; and deafine
conditions for establishing the acceptable ranges fo: varlous
prope:zties, It will tequire considerably more work to find ways
tec reéepresent substances not only as specific chemical identities
but also as membe:zs of chemical categories or families, and
establishing various conditional levels will require gatheiing
data to suppott a tationale. Finally, we will need genetal

concutrence con the levels and the appioach.
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Apnendix

A Methods

In May of 1985, we decided tc 1i1dentify about 100 PMN's and

Polymer Exemption Notices that could not have been dioppec USing

cut cutrent criterla and fr:om which we thought we cculc derive

1

acceptable, expanded c¢riteria. We 1dentified these cases in twWe

-

ways: first, we identified at tne CRES meetlng those cases wa
thought would be dropped at the Focus mestling) s=cond, We

requested that the Structute/Activity Team [5AT) 1ncependencly
refer cases to us that they wisheo we nad dropped at CRSS.  We

manually recorded these as "CRSS tentative drops” and "SAT

tentative drops” respectively. During the time we collected
these examples, the Chemical Control Division exusnded the
applicability of CRSS drops to Low Volume HExemption Kotlces and

to Tast Market Exemption Applicar:ons, and we also inclucded these
kinds of cases within the scope of ocur suivey. By Novembe:r,
1985, we had identified 106 cases, anc we stoppad this phase of
work .

We then began to compile dats for the suostances tsporfted In
these cases, assigning code numbers to the cases to protect TECA
Confidential Business Information, Data gathered 1nclude the
case number, salient chemical idencity informaticn, whether ot
not the case was identified at CRSS o: SAT, ratings f:om thz SAT
and Exposure Assessment Meeting (EXAM), anpd dispositions fiom the

Focus Meeting. Where supplementary data were needed, the case



file was checked to verify or to obtain more infotmation, and,
when necessary, data baées were searched to obtain updated
disposition information. The non-CBI information 15 provided as
Table 1 in the Appendix:; a CBI varsion 1s availlable.

We evaluated these examples Dby consideting how the
substances failed to satisfy existing criteria ami DY formulating
criterla that could peimit the substances to drop. These
tentative criteria were furchel chavacterized and reconside:red
for what they mignht imply beyond the examples in hand, and this
led in turn to the proposed criterla modifications. The results
of this analysis are p:esented in Table 2 in the Appendix.

wWe integrated the proposed criteria into an expanded version
of the framework We were using. Our evaluation alsc led to new
criteria that will tequire furthet development, including an
alternative way to apply the criteria, and an alterpative

framework for using new kinds of criteria.
B. Data

For a numbe:r of reasons, oOul sample 15 unlikely to be
representative. One reason is that it .is small. ICB has
.eviewed over eleven thousand submissions. In this study we
identified 106 cases out of 931 ualid'submissicns received 1n
sequence between May and November, 1985. We know from experience
that during thls time We received an anomalous proportion of at
least one class of substances. MoreovVet, while this effort was

in ptog:ess, eXemptlon submissions for test marketing and low-
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volume chemicals became subject ro regular CRSS term:ination
criveria for the firsc ﬁiﬁe. This introduced mors heterogenslty
inte our sample. The statistics we have ate also incemplete
because CRSS drop data ate not readily available for exsmprion
submissions: OTS data bases contain these data only fc: PMN's.
Duting the time the sample cases were selected, the Agency
recetved 999 submissions of which 241 (%4 nercent) were valid,
including 675 (72 percent) valid PMKN's of which 145 (2% pe:cent)
weta CRSS drops. This is toughly comparable with all cases in
FY '85: 1858 submissions, 1774 (35 pe:cent] valid submissicns,
1462 (82 percent) wvalid PMN's, and 264 (18 percent) CR55 drops.

The lower petcentage of PMN's, for the period studied compared to

umbers of new

o
|

the year, reflects the submission of increase
kinds of exemption notices in lieu of PMN's for the pe:iled.

0f the 106 cases we identified, 91 (86 percent) were PHMN's,
13 (12 percen:) were polymer exemptions, and one <2acn (U.9
percent each) were test market and lew-volum=a submissions. [CB
tentatively diopped 98B cases (92 percent]); SAT tentatively
dropped 61 cases (58 petcent}. Of the cases on cur list, 3U
petcent wete tentatively dropped oy botn ICB and SAT.

In all, 104 of 106 cases (%8 percent) were ultimataly
dtopped. These cases would have :rzised the numder ot CR53 Clops
during the period of the study to at least 249 (26 percent}. Whe
estimate that 70 additional chemicals (meostly polymer exemptions)
could have been added if all exemption cases nad been subject to
tentative drops. Thus, at most, CRSS diops could be expancdad to

about cone-third of valid cases overall.
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c. Figure

Figure 1.

Current Drop Form, page 27
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Figure 1

rol]

-
T
[ FF]
o

Date of CRES meeting: contalns CAL?

JUSTIFICATION FOR TERMINATING
FURTHER ASSESSMENT CF

PL) ¥l) L] T[! B_=

The substance is a polymer that sat:siies the follewing criteria
for termlnating assessment:

A, The substance is membe: cf the following classi{es):

peolyestet (including alkyd and polycarbonate}
polyamide ot polyimide

polyactylace, ~acrylonitrile, or -acrylamide
polyurecthane oL polyurea

polyolefin, -styrene, or other zelyvinyllic

— e e e s — e —
i sl S R R

polysulfone
polyethe: (ingluding acstal)
silicone
2. The substance has been ceteimined by the CREE taarm 1o

contain no more than 5% by weight of species with
molecular weight less than 500 daltons on the Zasgls ct:
1. information supplied by the submitte: [}

2., professional judgment of the CRSS teenm ||

cC. The substance 1s not designad to be wate:-soluble |[]

D. The substance is not a reactive arepolyme: [}
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Table 1
Disposition of Tentative Drops

QCC. LON. ENWIR.
CTD 5TD HEALTH ECO EXPL EXF. ELEH
X X 1 1 1 1
bt £ 1 1 l 1 1
x = 1 i ey 1 i l=2
X w 1 1 2 iE 1
X = 1 I 1 ! L
X - 1 1 1 1 1
X = 1 % 1~2 1 1
x x 1 1 2 1 1
pd = 1 1 1 i
A X 1 1 1 1 1
X - 1 1 1 1 1
% _ = i 5 = =
X = 1 1 i = =
X = X 1 1 1 1
b = 1 1 1 1 1
x = 1 1 1 1 1
X s 1 { B 1 1 1
X X 1 i3 2 1 1
X X 1 1 2 1 1
X - 1 1 =3 1 1
x - 1 1 2= 1 l
X = 1 1 23 ; l
X X 1 1 2 1 3
hi X 1 | 2 1 3
£ X 1 1 2 1 3
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No. CTD STD
26 X X
27 X X
28 = X
29 ¥ X
30 X X
31 X X
32 X X
33 X X
34 b 4 X
35 X X
6 X X
37 X X
ig x X
39 X -
40 X -
41 X .
42 X X
43 X -
a4 X -
45 X -
46 X -
47 X -
48 X -
49 X -
50 X =
51 X -
52 X X

occC. CCH. ENVIR, FCCus

HEALTH ECO EXP. EXP. EXAP. DISP.
E: 1 1=2 1 1 D:op
1 1 1 1 1 Drop
1 1 2 1 1 Drop
1 1 2 1 1 D:op
1 1 2 1 1 Drop
1 1 2 1 1 D:op
1 1 2 1 1 Drop
1 3 2 1l 1 Drop
1 1 1 1 1 Drep
1 1 1 1 1 Dzop
1 2 1l 1 1 Drop
1 1 2 1 1 Drop
1 1 - - - Drop
= - - - - Drop
- - - = - Drop
1 1 1 1 1 Dzop
1 1 1-2 1 1 D:op
1 1 2 1 1 Drop
1 1 2 1 1l Drop
1 1 2 1 1 Drop
1 1 2 1 L Dron
1 1 2 1 1 Drop
1 L 2 1 1 Drop
1 2 1 1 1 Drop
15 1 2 1 1 Drop
s 1 2 1 1 Drop
1 1 l 1 1 D:op
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Ho CTD STD
53 bt .4
54 X &
55 X -
56 X X
57 X X
ad x =
59 X X
60 X -
61 X -
62 X %
63 X X
64 X -
65 X -
66 X -
67 X -
68 % -
63 X X
70 X -
71 X b4
72 % =
73 X -
74 X X
75 X X
76 p -
e X X
78 x it
79 b4 X

oCe . COM.
HEALTH ECT EXFE. EXZ.
1 1 y. 1
1 1 l.—~2 1
1-2 1 2 1
1 1 2 1
1 1 2 1
1=2 1 2-3 1
1-2 1 2=-3 1
1 2 i 1
1 L - -
1 1 1 1
3 1 - -
¥ 1 k=2 1
1 3 12 1
i 2 1-2 i
1 1 1 1
1-2 ¥ 1 1
1 1 2-3 1
1 1 \ 1
i 1 2 1
2 i 1L=2 1
g 2 2 1
1 1 2 1
1 1 ] 1

il

ENVIA. FOCUS
EX®. DISE.
1 Dtop
i D:op
1-2 Srop
1 Droo
1 Drov
1 Diop
1 Drop
1--2 SR
# Diop
it Drop
- Drap
= Crap
= Drop
= Crop
1 Drop
= Bty
l Drop
1 Crop
1-2 Cron
l Drog
h Drop
L Drop
1 Drop
1 Drop
1 Ditaxn
1 i e
1 Drap



HEALTH

ECO

0cC.

CON.

ENVIR.

FOCUS

EXP.

SXP.

EXP.

DISP.,

No. CTD STD
BO X X
8l X -
B2 X =
g3 X =
84 X X
85 A X
86 X -
87 X =
B8 X o
89 X o
50 X =
91 X -
92 X et
93 X X
94 X X
95 X -
96 X X
97 X X
98 X p ¢
99 X X
100 X -
101 X -
102 X X
103 X X
104 X X
105 X A
106 A X

1

1
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1-3

Drop
D:op
Drop
Diop
Drop
Drop
Diop
Diop
Drop
SR

Drop
Drop
Drop
D:=opn
Diop
Drop

Diop



Eey to Case Criteria Analysis
for Table 2

Item Cescripticon

Case "dummy" number of submission to protect CBI

1-4C 1 means the numberec modified cr:itericn ils met

Fl=-F3 1 means the numbeted fututs criterlon 15 me:

Dl 1l means that meodified criceria 4B-1, -2, =-3; and -4C
are met, U means the case does not satisfy all four

criceria

o2 1l means that the gase satisfies fututs critetlon Fl,
F2, o: F3, 0 means m future critérlon 15 met

D3 1 means that eithe: D1 or DI ate satisfied, 0 means

that neither Dl nor D2 are satisgfie

Since this analysis was completed, the incorporati
comments has simplified the structure of the criteria;
the table refers to subgriteria that have bean 2liminat
Please refer to the April 6, 1987, draft of thils documen
details pf the earlie: criterla.
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Case Cyiteria Analysis
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Table 3.

Allowable Thresholds for Reactive Functional Groups

Name Substructutre

Acld halides

Acld anhyd:ides

Acrylates

Aldehydes

Alkoxysilanes falkyl > C,)
{alkyl = Me o Et)

Allyl ethers

Aziridines

Carbodiimides

Conjugated olefins

Cyanates

Epoxides

Halosilanes

Hydrazines

Imines

lsocyanates

Iscthiccyanates

aloha-Lactones, beta-Lactones

Methacrylates

Unsubstituted position ortho- or pa:ra-
ohenol

Vinyl sulfones

Lo

Minimum Perm
Eculvalent

1ss510tla

Welght

1000
1000
53G00

1000

5000
1430
1000

1040

5000

10ud

auQa



E. Note on Weighted-average calulation

A polymer containing different reactive functional groups
Gys G5 » + 1 Cpu with corresponding group-eguivalent weights
Wye Wou v+ osr Wy {from Table 3} has Whegps 2 total reactive

functional group eguivalent weight, equal to the inverse of the

som of the inverse w,'s:

1

wheot &

1Iw1 + 1/Wy o + 1!':-;rl

The threshold apolicable tD Wy oy 18 the largest of any of
<he individual qroup thresholds. For 3 polymer containing
reactiva functional grouss to be dropned, Wege is not permitted

to be smaller than the largest of the individual minimum

eguivalant weights for aay of the groups present. This approach

rcistic effects, but limizs the extent of such

i

allows for

in
b

n

effacts to that which would occur if all the groups were the same

as the most hazardous croup oresent.

For example, a polymer with an acrylate eguivalent weight
10,000 (Table 3 threshold: 5000) and an epoxide equivalent
weight of 5000 {Table 3 threshold: 1000) would have a total
reactive functional group equivalent weight of 1/1(1/10,000}) +
(1/5000}], or 3333, Thus the polymer exceeds the reactive
funectional croup criterion because Whest ig less than the more

res-rictive acrylate threshold level.
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